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Abstract 


Copper Inuit utilized muskoxen as a primary food source on northern 
Banks Island, N.W.T. between 1855 and 1890. Information concerning muskox 
biology and behavior, in addition to historical documentation are used in 
reconstructing subsistence practices on two archaeological sites. Data analyses 
indicate that hunting strategies included killing single animals or entire herds. 
Carcasses were intensively processed regardiess of differences in site functions. 
Reconstruction of relative age groups, based on longbone fusion suggests that 
no selective harvesting strategies were practiced. The archaeological evidence and 
relevant wildlife information neither substantiate nor refute Stefanssons 
conclusion that Copper Inuit hunted muskoxen to extinction on Banks Island. 
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Intr tion 


Copper Inurt visited northern Banks Island) NW.T from nearby Victoria 
island between 1855 and 1890. Their goal was to collect metal, wood and 
other British goods cached in Mercy Bay. These materials were left there after 
the HMS. Investigator was abandoned in 1853. The Copper Inuit Research 
project was initiated by Dr. Clifford Hickey (University of Alberta) to. 1) explain 
changes in the economic and social organization of the Copper Inuit resulting 
from the influx of exotic wealth, 2) document the impact of foreign goods on 
native technology and material culture, and 3) reconstruct subsistence strategies 
employed by people living on Banks Island during the nineteenth century (eg. 


Hickey 1982) 


Thousands of muskox (Qvibos moschatus) bones are present in 
archaeological sites on the island.) They demonstrate that the Copper Inuit who 
visited Mercy Bay depended heavily upon muskoxen as a food source Wildlife 
data concerning muskoxen will be used to examine Inuit utilization of these 
animals. In addition, Ovibos osteological remains from two archaeological sites 
will be analyzed and compared. Finally, the hypothesis initially proposed by 
Stefansson (1913, 1921) that Copper Inuit exploited Banks Isiand muskoxen iS 


extinction will be discussed. 


Muskox biology and behavior relevant to human exploitation 


Muskoxen have received considerable scientific attention. However, with 
respect to traditional Inuit subsistence. more research on_ the biological 
characteristics of wild animals is needed. For example, little quantitative 
Information on the quality and body distribution of meat. marrow and fat js 
published. Equally few data are available on reproduction and growth 


especially bone development 


More literature exists on behavioral characteristics, abundance and 


distribution of muskoxen. The following conclusions about muskox biology and 


behavior relevant to an archaeological study were drawn from literature on 


Arctic 


us 


Island muskoxen. 

Muskox behavior, physical characteristics, distribution and abundance on 
Banks Island before the arrival of nineteenth century Inuit was probably 
quite similar to the contemporary situation (Wilkinson and Shank 1975). 

Calf production and the survival of both young and old animals is strongly 
influenced by winter food availability. Prolonged, deep, hard-packed snow 
cover can result in large winter die-offs and no calf production the 
following spring. Therefore, sharp population declines are possible in a 


single year (eg. Parker et al. 1975). 


‘Animal mortality is primarily due to starvation and, in the past, human 


predation (see Birch 1974). The effects of wolf predation on limiting 
muskox abundance cannot be adequately evaluated, although field evidence 
indicates that it is not significant (for example, Miller and Gunn 1977). 

In recent years, calf production and population increase on northern Banks 
Island have been high (Urquhart 1973; Wilkinson and Shank 1974). 

The density of muskoxen on northern Banks Island is quite high, and 
animals occur year round in the Thomsen River drainage (Urquhart 1973; 
Vincent and Gunn 1981: Wilkinson and Shank 1974). 

Census data on the Banks Island muskox population may be _ inaccurate 
because there are no satisfactory explanations for the huge increases and 
decreases in animal abundance recorded between 1972 and 1982. Animal 
inter-island migration may play a more important role in muskox population 
recruitment than is currently believed (Urquhart 1973, 1982; Vincent and 
Gunn 1981). 

Herd size, age composition, and sex ratio varies throughout the year in 


response to food availability, and changes in = animal social behavior. 


Average winter herd size is larger than that of the summer. However, 
large herds do form for short periods during any season. Solitary animals 
and small, single-sexed herds are most common during the summer (Gray 
1973; Kevan 1974; Tener 1965). 

8. Muskox reponse to predation is influenced by topographic relief. Once 
animals have formed a defence circle, it is @ relatively easy task for an 
expert hunter to dispatch every individual. Dogs may be_ instrumental in 
reducing flight distance of frightened animals before they form a defence 


circle (Schwatka 1883; Whitney et al. 1904). 


Archaeological site descriptions 


Two archaeological sites belonging to the Copper Inuit occupation were — 
intensively studied during July and August 1981. Photomapping and _ written 
record keeping ensured that a maximum amount of information was retrievea 
from each locality. Data were initially entered into an Apple Il+ 48k 
microcomputer with a program designed to generate string codes. They were 
later transferred to the University of Alberta's mainframe Amdahl system for - 


statistical manipulation and computer mapping (Gibson et al. 1982). 


Haogak Site 


The Haogak Site (PhPo-3) is located about 3 km from the northeast 
coast (FIGURE 1) It is on the uppermost terrace of a narrow, unnamed river 
valley. The valley walls are steep, and rise 15-20 meters above the river. On 
the terrace below the site is a wet sedge meadow where muskoxen have been 


observed grazing. 


The site covers approximately 2600 square meters, of which 2264 
square meters or 87% has been mapped. It contains at least 15 stone tent 


rings. Most of them have excavated gravel floors, a characteristic of fall house 


structures. Only a few stone caches are present. Over 14,000 items were 
identified and mapped. Sixty percent, or 8517 specimens, were muskox bone 


remains. 
Nasogaluak Site 


A second location, the Nasogaluak Site (PgPw-3) is approximately 90 km 
west of the Haogak Site (FIGURE 1). It is situated on a high bluff about 25 
meters above the Thomsen River. The topography surrounding the Nasogaluak 


Site possesses much less relief than around the coastal site. 


Although this site occupies about 20,000 square meters, the osteological 
remains are concentrated along its western edge overlooking the river. The 
mapped area includes 1880 square meters, or about 65% of the site portion 


containing faunal remains. 


Very few stone tent-rings were discovered at this site, and none of 
them possessed gravel floors. Large, vault caches are the predominant stone 
feature on the bluff, indicating a substantial amount of food storage. Around 
11,200 items were identified and mapped. Muskox osteological remains totalled 
6,526 specimens, or 58% of the sample. 


Site analyses and interpretations 
MNI 


Archaeologists perform many kinds of analyses on osteological data One 
common method used to reconstruct prehistoric subsistence activities is to 
calculate how many animals were killed, and what portions were consumed. This 
method is referred to as the Minimum Number of _ Individuals calculation 
(hereafter referred to as MNI) (White 1954) Each site MNI total was produced 
by identifying the unique bone or bone portion which possesed the greatest 


frequency in the osteological sample. An MNI of 70 was derived from skulls at 


the Haogak Site. Fused and unfused distal humeri produced a total MNI of 89 


for the Nasogaluak Site. 


Procurement strategies were inferred by examining the relationship 
Between the MNI derived from axial versus appendicular skeletal parts. An 
appendicular MNI of 66 was obtained at the Haogak Site from proximal radii. 
The vertebral MNi was 51. The ratio of the appendicular MN! to the vertebral 
MNI is close to 1:1. Since non-food skeletal parts, such as vertebral columns 
were usually abandoned at kill locations, in may be inferred that at least 51 
whole muskoxen were processed at the site The larger number of skulls (70) 
may have resulted from incomplete sampling of other skeletal parts or selective | 


skull collection by Inuit for non subsistence activities. 


The narrow valley below the Haogak Site may have been used to drive 
animals into the campsite vicinity. The practice of stampeding muskoxen towards. 
or even onto campsites is recorded among the Copper Inuit on Victoria Island 
gece 1922). Dogs were probably used in the hunt, since evidence for their 


presence was found on the site. 


Large muskox herds may have fed in the wet meadows below the site 
in the fall. Analysis of. dental annuli from eleven mandibular first molars indicates 
that all but two animals died in that season (Savelle and Will 1982). House type 
indicates fall occupation as well. Further confirmation of exploitation of fall 
herds comes from the skull sex ratio. A total of 59 skulls were sexed | 
Twenty-eight females and 31 males were identified in the sample. This sex we | 


would not be uncommon in a large fall herd. 


Analysis of the Nasogaluak muskox remains indicates a_ different | 
procurement strategy. The ratio of appendicular to vertebral MNI is 89:5, which 
suggests that most muskoxen were killed and initially processed away from the 


site. Very few crania are present. Only carcass portions with food value were 


transported to camp. It would have been difficult to exploit the contagious 
behavior of muskoxen around the Nasogaluak Site. This is because low 
topographic relief is not suitable for stampeding animals in any specific 
direction. Dogs were probably used to hunt muskoxen in this interior region as 


well, since indirect evidence of their presence was found on the site. 


Regardless of hunting strategy, appendicular skeletal parts were processed 
in the same manner at both sites. Long bone MNI expressed as a percent of 
the site total MNI are almost identical between sites (FIGURE 2). The similarities 
support the hypothesis that long bones were premecees intensively for marrow 
and grease independent of where and how many animals were killed The 
particular frequency of bone portions is probably functionally related to their 
food value. Nutritional information concerning muskox appendicular parts would 


help to test this hypothesis. 
Maturity index 


The age structure of muskox death populations from each site was also 
investigated. This analysis was based on a method wildlife biologists use to age 
postcranial remains by correlating chronological age with the sequence of 
longbone fusion (eg. Lewall and Cowan 1963). Factors such as, nutrition and 
gender, influence the rate and sequence of fusion. However, the fusion 
sequence can be used to estimate animal age for species where the relationship 


between it and exact age is known. 


The degree of epiphyseal closure was recorded for all archaeological 
longbone specimens. If the epiphysis was separated or easily detached from the 
diaphysis, it was assigned a value of "1". Specimens in which ankylosis had 
occurred so that the epiphysis could not be pulled away from the shaft were 
given a value of "2". The eight fusion sites (2 each for humerus, radius, femur 


and tibia) are multiplied by the appropriate value and then summed. Therefore, 


an adult animal with all eight epiphyseal plates closed would score 16. A score 
of 8 would be assigned to young animals in which no longbone fusion had 


taken place. 


Unfortunately, the longbone fusion sequence is not recorded in the 
muskox literature. Nor can bones of individual animals be identified on the 
archaeological sites. Consequently, a population Maturity Index was devised to 
estimate average animal age within archaeological bone assemblages. First the 
%IMINI for each longbone portion is multiplied by its respective closure value. 
Second, the 16 totals are summed, and divided by 100 to accommodate 


intersite Comparisons. 


These calculations were perform on longbone data from each campsite. 
The muskox skeletal assemblages from Haogak produced a maturity index of 
13.71. An index of 13.88 was obtained from the Nasogaluak data The indices: 
suggest that the average age of muskoxen killed near the coast, and inland 


along the Thomsen River was the same. 


A more precise description of Copper Inuit muskox harvesting strategies - 
could be made if the relationship between muskox age and sequence of 
longbone fusion were known. However, a partial reconstruction of population — 
profiles is possible by using analogy. In some species, including close relatives 
of the muskox, longbone ankylosis occurs first in the proximal radius. Assuming 
a similar situation for muskoxen, any unfused, proximal radii (those with a value 
of "1") belong to individuals with no other fused longbones. These animals t 
would therefore represent the youngest members of a muskox population 


distinguishable by the maturity index. 


Sixty-six proximal radii were identified at the Haogak Site, and all were 
fused. This means that every animal in the archaeological assemblage had at | 


least one closed longbone epiphysis. If proximal radial ankylosis does not occur 


until the animal is at least 8 or 9 months old, then the data provide some 


interesting hypotheses. 


Muskoxen were taken when the Haogak Site was occupied during the 
fall Therefore, calves born in the previous spring would have no_ fused 
longbones. Either the Inuit intentionally did not kill calves or no calves were 
present in the muskox population being exploited. The former interpretation is 
not known to be an Inuit hunting strategy. However, calving failure, especially 
after severe winters, has been documented. Thus, the latter conclusion, that no 
calves were present in the population, seems most plausible. Severe winter 
nutrional stress or possible disruption to muskox populations by human activity 


could have caused reproductive failure. 


In constrast, 8% of the proximal radial epiphyses from the Nasogaluak 
Site are open. Since no other long bones are fused among animals possessing 
proximal radii with a value of "1", 8% is subtracted from the %MNI of each 
unfused longbone portion. The revised percentages are summed and added to 
the closed value total. The new total is divided by 92 (100-8), and yields a 
maturity index of 14.39 for the remaining muskox osteological assemblage. The 
removal of young animals from the sample, makes the index more comparable 
to the Haogak one. The differences between the indices suggest that the 
muskox population exploited in the Thomsen River area was _ slightly older on 
average than around the coastal site. A culling strategy emphasizing lone animals 
such as bulls, or adults separated from fleeing herds may have been used in 
topographic situations where herds were difficult to drive. 


The extinction hypothesis 


The Arctic explorer, Stefansson_ first proposed that Copper Inuit 
exterminated Banks Island muskoxen (1913, 1921). His conclusion was based on: 
1) interview data collected from Victoria Island Inuit in 1910, 2) the large 


quantity of muskox skeletons observed in archaeological sites, and 3) the fact 


that no muskoxen were seen while exploring the island in the early 1900s. The 
hypothesis has come to be accepted as fact for explaining the low number of 
muskoxen reported before 1970. However, wildlife and archaeological data 


neither strongly substantiate nor refute this claim. 


Muskox fertility and calf survival are currently high on northern Banks 
Island and were possibly similar before the arrival of the Copper Inuit) However, 
dramatic population declines occur in a single year when independent variables 
such as weather prevent animals from obtaining forage. Prolonged, deep snow 
cover could have substantially reduced muskox numbers’ during the late 
nineteenth century. Inland winter severity would have gone unnoticed by Inuit. 
who were out on the sea ice harvesting seals. Human predation on the 
remaining muskox population during spring, summer and fall could have resulted 
in local animal extinction or migration. Migration is not a popular mechanism to 
account for muskox distribution but it has been suggested to explain high 
recruitment rates on Banks island and repopulation of Prince Patrick Island (Miller 


et al. 1974; Urquhart 1982). 


Lastly, archaeological data do not necessarily provide corroborative 
evidence to support the extinction hypothesis. Campsites represent reserviors of 
muskox bones which accumulated over as many as 35 years. Archaeological 
evidence suggests that at least 2652 muskoxen were killed (Hickey 1983, pers. 
comm). This estimate cannot be used in support of the extinction hypothesis 
because: 1) the original muskox population size is not known, and 2) no method 
exists for determining how deaths were spaced over a 35 year period The 
archaeological date do support the argument that muskoxen were mGee 
intensively exploited on the northeastern portion of the island, particularly in the 


Thomsen River drainage. 


Summary 


In conclusion then, archaeologists depend on data collected by wildlife 
specialists to investigate human subsistence patterns. Analysis of muskox remains 
from two Copper Inuit archaeological sites shows that animal carcasses were 
intensively utilized. Additional biological data would help archaeologists to better 
determine what animal age groups were procured, and the manner in which 
carcasses were utilized Finally, the hypthesis that Copper Inuit caused the 


extinction of Banks island muskoxen remains an untested explanation. 
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